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It will be some time, however, before operators can 
specify searches in natural language, and there is still no 
equivalent to the SQL structured data query language suit¬ 
able for use with unstructured data. Although full-text re¬ 
trieval technology has come a long way from the days of disk 
farms and dedicated mainframes, further breakthroughs are 
still needed before every publisher’s dream of HAL-like ac¬ 
cess to oceans of data can be realized. 

The hype about hypertext 

Thanks mainly to Apple’s hype about its HyperCard product, 
virtually everyone in the industry has been paying homage to 
hypertext recently. What isn’t well known is that hypertext 
has more divergent sects than Protestants or Muslims, each 
claiming with an almost religious fervor to be the One True 
Voice on the subject. 

In this year’s seminar we decided to go directly to the 
source of most of the original hype in hypertext, Ted Nelson, 
and juxtaposed with him a somewhat cynical viewpoint on 
the matter from Bob Marsh of Plexus, who has had the real- 
world experience of implementing hypertext access to an 
enormous on-line database his company is assembling for the 
University of Rochester. 

Paper is not dead; however. . . . Ted Nelson began his 
sermon by reassuring the assembly that paper is not dead— 

that it has at least two more decades as a viable medium. 
Nelson is confident, however, that the cost of gasoline and 
the shrinking forests will push us to do most of our publish¬ 
ing electronically in the future. 

The ever-expanding docuverse. According to Nelson, 
hypertext is a document “that is not constrained by linear 
sequences.” Nelson’s Xanadu Project is an attempt to provide 
an “organic,” evolving, ongoing database that begins on day 
1 and continues on indefinitely to incorporate any number of 
nodes, distributed worldwide (and in space). Each contribu¬ 
tor will be able to add his document to a shared pool of 
material, which makes up the “docuverse” (a coinage that 
became the Seminar’s most-quoted-out-of-context term by 
the end of the week). 

The key question in looking at how we move up to a 
system in which all publishing is electronic is one of scaling 
up. If access time increases linearly with the number of docu¬ 
ments, it will be impossible when the order of magnitude 
exceeds thousands. To support millions/billions of docu¬ 
ments, we need to assure that access time grows (at most) as 
the square root of system size, preferably as the logarithm of 
size. Xanadu is being designed to assure that performance 
degradation gets no worse than square-root rates. 

Xanadu has some nice properties. A write-once system 
guarantees that nothing is lost or corrupted (ever, since Nel¬ 
son expects storage technology enhancements to keep pace 
with Xanadu system growth). Quotes are always accurate, in 
context, and correctly attributed. The original context re¬ 
mains available. Originals are quoted by placing a pointer in 
the commentary; the system records the fact of the quotation 
and could therefore automatically collect royalties on every 
access of copyrighted material (but this requires that every 
document have. a royalty price—no one could refuse to 
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Project Xanadu quotations. In an electronic publication, 
quoted material is not repeated, but merely referenced by its com¬ 
puter address. When the publication is read, the system finds all 
references and delivers their original contents to the reader. 

license material). All formatting of documents resides in links 
(which are documents) rather than being embedded in the 
content. In this regard, the Xanadu system is not much differ¬ 
ent from other systems that separate form from content. 

Xanadu is currently running on a Sun-3/60 workstation 
and utilizing a little over 130 KB of memory. Needless to say, 
the system will require enormous quantities of storage. 

Hypertext without the hype 

We couldn’t begin to describe the data structure and access 
conventions that we are told will keep the Xanadu system 
hopping along for years, well into the docuverse. In any 

event, the problems associated with creating a database from 
scratch are altogether different from attempting to catalog, 
input, and structure a pre-existing paper database. 

Such was the case when Plexus implemented a system 
for the Syracuse University Library’s Adult Education collec¬ 
tion. This consisted of about 750,000 pages and 15,000 
slides plus tapes, records and films. The University had re¬ 
ceived a grant from the Kellogg Foundation to design a sys¬ 
tem to handle these requirements, using the latest 
technology, over a five-year period. 

Plexus is assembling a system that uses Ethernet as the 
backbone, AT clones with 1600 x 1200 displays running 
Windows 2.0 as the user workstations, a Palantir OCR serv¬ 
er, scanners, etc. The main file server is a Plexus computer 
with a jukebox of optical disks, running Unix and the Infor¬ 
mix relational database. A worldwide network is contemplat¬ 
ed, using TCP/IP for computer data and facsimile for images. 

Partially because of this experience, and partially because 
he is a careful, rational thinker with extensive experience and 
knowledge in the computer industry, we invited Bob Marsh, 
chairman of Plexus, to speak as a counter-balance to Nelson. 

Plexus model. In the Syracuse system “items” are essentially 
file folders with tagged text and hypertext linkage pointers. 
They contain “components” that are files of text, images, etc. 
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